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Introduction
This paper investigates the effect of business groups on firms' cash policies and whether it depends on ownership structure. A business group is a set of legally independent firms bound together by formal and informal ties (for an overview of business groups, see Khanna and Yafeh, 2007) . This unique organizational form is internationally widespread, especially in transition economies. For instance, Claessens et al. (2002) find that in eight of the nine Asian countries they study, the top fifteen family groups control more than 20% of the listed corporate assets. In particular, up to the end of 2006, Chinese business groups contributed above 60% of the nation's industrial output (Sutherland, 2009) . Despite their significant contribution to national economies, the general understanding of business groups in emerging countries has thus far been inadequate.
The literature suggests two competing explanations of how business groups affect corporate cash holdings. A predominant view in corporate finance is based on the free-cash-flow hypothesis, which posits that in the presence of agency costs of managerial discretion, management has incentives to hold excess cash for its own objectives at shareholders' expense (Jensen, 1986) . The complicated ownership and organizational structure of business groups result in a higher level of information asymmetry than seen in standalone firms, which inevitably exacerbates the agency conflicts between managers and shareholders. Alternatively, business group affiliation benefits firms by forming an internal capital market. The precautionary motive hypothesis put forth by Keynes (1936) suggests that in the presence of an internal capital market, business group affiliates tend to hold less cash due to a lower level of financial constraints (Schiantarelli and Sembenelli, 2000) . Taken together, the net effect of business groups on cash holdings depends on which role of the business group dominates the other. This study explores business groups in China and aims to contribute to the current debate over their role in emerging economies.
Transition economies like China offer a suitable research setting in which to study the costs and benefits of business groups for two reasons. First, China is characterized by the coexistence of tremendous economic achievements and an underdeveloped institutional environment. As the largest emerging economy, China has experienced unprecedented economic growth during the past three decades. However, the country's investor protection is among the worst worldwide. Allen et al. (2005) suggest that China ranks the lowest in terms of investor protection among the countries included in a study by La Porta et al. (1998) . External financing in the country can be very costly or even unavailable (Ayyagari et al., 2010) . In such a context, business groups may serve extensive governance functions by creating an internal capital market (He et al., 2013) and enhancing intra-group guarantees and financing flexibility (Chang and Hong, 2000) . Second, despite its transition from a centrally planned economy to a market-oriented economy, China has maintained a state-dominated financial system in which the government has substantial influence over the allocation of financial resources (Cai et al., 2014) . The state-dominated financial system usually favors state-owned enterprises (SOEs) by providing them financial support in the forms of preferential loans, state subsidies, IPO/SEO opportunities and so forth. As opposed to their SOE counterparts, non-SOEs (NSOEs) face greater difficulties accessing external finance. Thus, a business group is likely to serve as an internal capital market to mitigate the financial constraints facing NSOEs.
Our empirical findings are as follows. Using a panel of 6633 Chinese listed non-financial firms covering 2008-2011, we find that group-affiliated firms hold significantly less cash than their unaffiliated counterparts. This finding is consistent with the view that the precautionary motive of affiliated firms to hold cash is weaker due to the lower level of constraints imposed by the internal capital market. In addition, we examine whether the effects of business groups on cash holdings differ between SOEs and NSOEs. The results show that the role of business groups in decreasing cash reserves is economically and statistically more prominent among NSOEs. In subsequent analysis, we exploit an exogenous shock to the credit supply as a result of tight monetary policy during [2010] [2011] . As expected, we find strong evidence that the decrease in credit supply due to the monetary policy change strengthens the relationship between business groups and cash holdings and that this relationship is more pronounced among NSOEs.
We perform several additional analyses to shed light on the mechanisms through which business groups can mitigate capital constraints. First, we examine whether group affiliates are involved in more related-party transactions. Consistent with Jia et al. (2013) , we find a positive relationship between business groups and the amount of related-party transactions, providing direct evidence of the internal capital market mechanism through which business groups mitigate the precautionary motive of affiliated firms to hold cash. We also find that group-affiliated firms have a higher debt capacity than their unaffiliated peers, suggesting that business groups help affiliated firms to obtain external financing. Next, we examine whether group affiliates face fewer financial constraints than unaffiliated firms. The results show that the former exhibit a lower level of investment-cash-flow sensitivity than the latter. Finally, further analysis indicates that group affiliation decreases the level of overinvestment. This effect is more pronounced among NSOEs, suggesting that business groups contribute to decreasing the free-cash-flow problem.
1
Our study contributes to the business group and cash policy literature. We provide evidence based on a transition economy, which offers an interesting institutional setting in which to compare the cost and benefit effects of group affiliation. He et al. (2013) analyze the relationship between business groups and investment-cash-flow sensitivity but do not examine the effect of group affiliation on cash holdings, which is a more direct measure of the agency problem associated with free cash flow. In addition, the sample used by He et al. (2013) only goes up to 2006. Given the significant effect of China's split share structure reform (SSSR) on corporate cash holdings, our study exclusively focuses on the post-reform period (i.e., 2008-2011) .
2 Moreover, unlike prior studies of business groups in China (e.g., Keister, 1998; Fan et al., 2008; Carney et al., 2009) , which may suffer from the problem of small-sample bias, we consider all of the publicly traded group affiliates in China. The rich data of the listed firms yield relatively unbiased results (He et al., 2013) . Our findings suggest that in transition economies like China, firms propped up to a lesser extent by the government are more likely to benefit from business group affiliation. The policy implication stemming from our evidence is that group affiliation for SOEs may be less justified given that the underlying agency cost may not be offset by capital acquisition benefits.
The remainder of this paper is organized as follows. Section 2 briefly introduces China's business groups and institutional factors. Section 3 provides the literature review and hypothesis development. Section 4 discusses the research design and sample. Section 5 presents the empirical results. Section 6 discusses the results of additional analyses. The final section concludes the paper.
Institutional background

Business groups in China
A key aspect of the economic reform generating China's unprecedented growth is the establishment of business groups, known as qiyejituan in Chinese. To facilitate China's economic transition from a centrally planned economy to a market-oriented economy without causing the chaos seen in other ex-communist economies such as Russia, business groups have been introduced as intermediary institutions and economic engines for economic development (Keister, 1998; Yiu et al., 2005) . In the mid-1980s, business groups increased rapidly with the encouragement and assistance of the state. It is widely believed that such groups can develop new technology, deliver superior financial performance and achieve economies of scale. In one decade, business groups in China went from non-existent to numbering more than 7000 by the early 1990s. As of 1995, the state-owned business groups were valued at 1.12 trillion yuan (USD$135.7 billion), one quarter of the nation's total state-owned assets (Kan, 1996) .
Through the establishment of two stock exchanges in the early 1990s, some business groups began to include both publicly traded firms and SOEs in their portfolios of affiliated firms. As the listed group affiliates are independent legal entities that are required to disclose their financial and non-financial information regularly, we can clearly identify affiliated firms by their corporate structures. In addition, the financial information pertaining to these firms yields rich data for our large-sample analysis. Fig. 1 demonstrates the complexity of a business group in China. Founded in 1969, Wanxiang Group includes four listed affiliated firms, including one in Shanghai and three in Shenzhen. 1 We acknowledge the referee for raising this point. 2 Chen et al. (2012) investigate the sensitivity of cash holdings to the split share structure reform using a sample covering [2000] [2001] [2002] [2003] [2004] [2005] [2006] [2007] [2008] Consistent with China's transition to a market economy, continued efforts have been made to let the state sector concentrate on strategic and ''life-blood" industries in the national economy. As a result, the number of business groups has declined in recent years and their economic significance has improved. For instance, although the number of business groups at various levels fell to 2767 in 1999, their value now accounts for more than 50% of the assets of all SOEs and NSOEs (Ma, 2005) .
Many scholars consider business groups an organizational response to the underdeveloped institutions of emerging economies (e.g., Chang and Hong, 2000; Khanna and Palepu, 2000a,b; Jian and Wong, 2010) . Thus, firms in emerging countries may be better off as parts of business groups due to higher transaction costs and because such groups can act as intermediaries between economic actors and imperfect markets by filling institutional voids. In contrast, the relatively lower transaction costs in developed economies with more efficient capital markets, stronger legal protection and better financial intermediaries decrease the need for an internal capital market and the broad diversification offered by business groups.
Business group structures vary across countries, exhibiting differences in both formal links (such as ownership structure) and informal ties (such as family, kinship and friendship) (Morck et al., 2005) . Chinese business groups are most similar to those in Japan and Korea, partly because Chinese officials have been observing and learning about Japanese keiretsu and Korean chaebol for years (Ma, 2005) . However, Chinese business groups differ from keiretsu and chaebol in the following two ways. First, Korean chaebols are characterized by private ownership with limited bank involvement, and Japanese keiretsus have multiple corporate owners, typically centered on a main bank (Gedajlovic and Shapiro, 2002) . However, Chinese business groups involve considerable government intervention. Second, Chinese business groups are more focused, although somewhat more diversified, than keiretsus and chaebols. This is particularly true for state-owned business groups, as the government requires them to act as the leading players or national champions in their sectors. As such, China offers an ideal laboratory in which to analyze the effect of ownership structure on the role of business groups.
Ownership structure of Chinese listed firms
A distinct feature of China's stock markets is the dominant role of state ownership in Chinese listed firms. For example, nearly two thirds of Chinese listed firms are currently still under state control. Compared with their NSOE counterparts, SOEs usually have multiple objectives, including not only profit maximization but also social aims such as the creation of job opportunities and maintenance of social stability. In return, the governments at various levels often provide SOEs with perks such as business contracts and financial assistance. For instance, stock market regulators always treat SOEs preferentially by offering them listing privileges (Aharony et al., 2000) . In addition, SOEs have greater access to equity offerings for capital needs (Gordon and Li, 2003) , debt financing (Sapienza, 2004; Jia, 2009 ) and state subsidies, particularly when they face financial distress (Chen et al., 2008; Lee et al., 2014) . Consequently, SOEs are expected to be associated with less financial constraints and bankruptcy risk than NSOEs. It was not until 2005, when China underwent the SSSR, that state and legal person shares became freely tradable on the stock exchanges. Before the reform, such shares could be exchanged only under special circumstances at a negotiated price and with government approval. The reform required non-tradable shares to become tradable after the end of a lock-up period. For most firms, the lock-up period ended in 2007/2008, after which the shareholders were able to sell up to 50% of their shares in the following six months (Chen et al., 2009) . As a major policy change, the SSSR has had a significant effect on the financing activities of Chinese listed firms in areas such as cash policy (Chen et al., 2012) and leverage decisions (Liu and Tian, 2012) . To parse out the potential confounding effect of the SSSR on cash holdings, we focus exclusively on the postreform period (i.e., 2008-2011) in the present study. We believe that doing so allows us to better answer our research question about the link between business groups and cash holdings.
China's monetary policy during 2008-2011
Firms' cash-holding incentives are likely to be affected by external factors such as financial market liquidity. The recent financial crisis has had a profound influence around the world. All of the major economies suffered from a sudden contraction of liquidity and China was no exception. The main concern of China's monetary policy before the crisis was controlling inflation, as its consumer price index was far above 3%. However, as the unexpected crisis hit China's economy, the government promptly switched its monetary policy from preventing the economy from overheating to stimulating the economy by expanding domestic demand to offset a slump in exports resulting from the financial crisis. To achieve this, the Chinese government loosened the once-tight monetary policy in 2008, with China's central bank, the People's Bank of China (PBC), slashing benchmark interest rates by a factor of five and the deposit requirement ratio by a factor of four. Moreover, during 2008 Moreover, during -2009 , the government put a 4-trillion-yuan (USD$586 billion) stimulus package in place to bolster economic expansion and help sustain global growth. The central bank further loosened credit controls in 2009, which spurred a surge in new bank loans of 9.6 trillion yuan, up from 4.9 trillion yuan in 2008.
China's monetary policy entered into a tightening cycle in 2010 for two reasons. First, China's domestic economy experienced a strong recovery as a result of the loose monetary policy and proactive fiscal policy in [2008] [2009] . Second, China was facing rising inflation and the threat of hot money inflows expected from the quantitative easing policy of the U.S. In an effort to counteract these effects, China's stance gradually swung from ''loose" to ''appropriately tight." For instance, the PBC had raised interest rates five times and the deposit requirement ratio nine times by August 2011.
Studies have used the broad definition of money to measure China's monetary policy based on the PBC officially defining its intermediate target as M2 in 1996 M2 in (Xie, 2000 . Fig. 2 presents the targeted and actually realized growth rates of M2 for the period 2005-2011. As expected, the actual growth rate peaked at 28.4 in 2009 and then declined to 17.3 by 2011. Given the preceding discussions, we define the loose (tight) monetary policy period as 2008-2009 (2010-2011) in this study.
Literature review and hypothesis development
Literature related to business groups
The past two decades have witnessed a surge in research related to business groups. Most of this literature focuses on emerging economies (Khanna and Palepu, 2000a,b; Khanna and Rivkin, 2001) , based on the argument that business groups are more common in countries with poor legal and regulatory institutions (Granovetter, 2005) . Studies have examined the effect of business groups through a wide array of indicators such as market valuation (e.g., Bae and Jeong, 2007; Bae et al., 2008) , financial constraints (e.g., Shin and Park, 1999; Bena and Ortiz-Molina, 2013; He et al., 2013) , risk sharing (e.g., Khanna and Yafeh, 2005; He et al., 2013) , financial performance (e.g., Khanna and Palepu, 2000b; Khanna and Rivkin, 2001; Carney et al., 2011) and tunneling (e.g., Bae et al., 2002; Baek et al., 2006) . In contrast, limited empirical evidence has been produced to show the effect of business groups on cash holdings. Without making a strict distinction between affiliates and non-affiliates, Pinkowitz et al. (2006) examine the effect of bank power on cash holdings and find that Japanese keiretsu members hold less cash than other firms. A recent study by Locorotondo et al. (2014) documents a negative relationship between business group affiliation and cash holdings based on a sample of Belgian firms.
Literature related to corporate cash holdings
Neoclassic economics theory suggests that a firm's optimal cash holdings should be at a level such that the marginal benefit of the cash holdings is equal to their marginal cost. A vast number of studies have correspondingly focused on the determinants and motives of cash holdings in different contexts, such as the U. S. (e.g., Kim et al., 1998; Opler et al., 1999; Bates et al., 2009 ), the U.K. (e.g., Ozkan and Ozkan, 2004) , Italy (e.g., Bigelli and Sánchez-Vidal, 2012 ) and other countries (e.g., Campello et al., 2012; Dittmar et al., 2003; Pinkowitz et al., 2006) . However, studies of cash holdings in China remain scant, with the exceptions of those by Wu et al. (2012) and Chen et al. (2012) . Wu et al. (2012) examine the effect of financial deepening on the relationship between trade credit and cash holdings. They find that firms in regions of higher financial development hold less cash for payables and substitute more receivables for cash. Chen et al. (2012) suggest that there is a negative relationship between the SSSR and the cash holdings of Chinese listed firms. Our study extends and complements these papers by focusing on the group-cash relationship, in which business groups appear to capture liquidity demand, beyond the factors examined in previous studies.
Hypothesis development
The precautionary motive proposes that cash is held as a buffer to guard against unexpected contingencies or cash deficiencies (Keynes, 1936; Hill et al., 2014) . Opler et al. (1999) suggest that firms with strong growth opportunities, riskier cash flows and less access to capital markets hold more cash. Extending a study by Opler et al. (1999) , Han and Qiu (2007) find a positive relationship between cash holdings and cash flow volatility among financially constrained firms. Acharya et al. (2007) provide theoretical and empirical evidence showing that firms with greater hedging needs hold more cash. In a subsequent study, Bates et al. (2009) also document a positive relationship between cash holdings and cash flow volatility. They indicate that the precautionary motive dominates agency conflicts in explaining the increase in cash holdings. A recent study by Hill et al. (2014) finds that firms with political connections hold less cash due to decreased concerns about liquidity shortages. As cash is held for precautionary purposes to counteract future cash flow shocks, business groups may alter firms' liquidity strategies by decreasing the uncertainty of future cash flows in several ways. First, business groups allow the formation of internal capital markets, which can partially replace the external markets in meeting the financial needs of affiliated firms. A group pools funds from its affiliated members and reallocates them to the most profitable projects. As such, business groups can be seen as a more efficient channel for allocating capital and managerial resources among affiliated firms. This is especially the case when external markets are underdeveloped. In addition, business groups can benefit affiliated firms by facilitating risk sharing (Khanna and Yafeh, 2005) . This is done mainly through the transfer of resources from well-performing affiliates to poorly performing ones, particularly during times of financial difficulty. For instance, Prowse (1992) provides evidence that group affiliates assist member firms that are suffering from financial distress so as to ensure the long-term survival of the group. This is corroborated by Friedman et al. (2003) , who find that group controllers tend to prop up affiliated firms during a crisis using their private funds or group-wide savings. Given intra-group coordination and internal transactions, business groups can decrease the bankruptcy probabilities of affiliated firms (Lincoln et al., 1996) , which may in turn decrease the precautionary motive for holding cash.
In addition to providing internal capital markets, business groups may help affiliated firms to obtain external financing. Group affiliation can improve the debt-bearing capacity of member firms by linking the member firms to one another. Group reputation enables affiliates to gain access to external credit (Chang and Hong, 2000; Schiantarelli and Sembenelli, 2000) . In addition, intra-group guarantees help affiliated firms to gain financing through bank loans and corporate bonds, as the assets of one group firm can serve as collateral for other member firms (Shin and Park, 1999; Verschueren and Deloof, 2006) .
Overall, business group affiliations are expected to yield improved access to finance and an ability to generate more stable future cash flows, in turn decreasing the precautionary motives of affiliated firms to hold cash. As long as this effect dominates the potential agency problem often associated with business groups (La Porta et al., 1999; Bae et al., 2002; Morck et al., 2005; Jiang et al., 2010) , we expect a negative association between group affiliation and cash holdings. These arguments lead to our first hypothesis.
H1. Business-group-affiliated firms hold less cash than their unaffiliated counterparts.
Studies have suggested that political connections play a dominant role in firms' cash policies. Faccio et al. (2006) document that politically connected firms are more likely to be bailed out by the government in times of distress than non-connected peers. This implicit guarantee in turn disincentivizes firms from retaining excess cash. Political connections appear to be more explicit in China than in Western economies and are reflected in the form of state ownership. As discussed in Section 2.2, China's state-dominated financial system favors SOEs. Compared with their NSOE counterparts, SOEs are more likely to exhibit the soft budget constraint formulated by Kornai (1980) . According to soft budget constraint theory, an organization with a budget constraint can always depend on a supporting organization to bail it out when its budget constraint is breached. In China, SOEs have better access to external financing through either the banking sector or the equity markets than NSOEs (e.g., Chen et al., 2012; Megginson and Wei, 2013) . Furthermore, SOEs are more likely to receive financial assistance when facing financial distress (Cull and Xu, 2000) . Therefore, the marginal effect of business groups in terms of mitigating financial constraints and decreasing cash holdings driven by precautionary motives should be greater among NSOEs than SOEs. Hence, we posit the following hypothesis.
H2. The inverse relationship between business groups and cash holdings is more pronounced among NSOEs than among SOEs. In addition to micro-level firm characteristics, macroeconomic factors such as monetary policy affect firms' cash-holding decisions (Faulkender and Wang, 2006; Zaman, 2011; Harford et al., 2012) . The monetary transmission mechanism is particularly important for firms. Whenever monetary policy changes, market interest rates such as mortgage and bank deposit rates change accordingly. These changes in turn affect the investment and financing behavior of firms in the economy. For example, other things being equal, higher interest rates resulting from tight monetary policy tend to encourage firms to hold more liquidity rather than make investments. In such circumstances, bank borrowing may become very expensive or even unavailable, making financially constrained firms more vulnerable than others and thereby having a significant bearing on their cash or liquidity management decisions. As bank financing is a dominant financing channel for Chinese firms (Allen et al., 2005) , the sensitivity of this form of financing to monetary policy changes can be highly significant. As discussed previously, business groups are likely to decrease firms' cash holdings through the channels of both internal and external financing. We expect that the effect of business groups on cash holdings is more prominent in times of tight monetary policy. Furthermore, compared with their SOE counterparts, NSOEs suffer from a higher level of capital constraints, as explained in Section 2.2. Therefore, we expect that the interaction effect of monetary policy and business groups on cash holdings is more pronounced among NSOEs than SOEs. Hence, we put forward the following hypotheses.
H3a. Group-affiliated firms hold even less cash than unaffiliated firms in times of tight monetary policy than they do in times of loose monetary policy.
H3b. The relationship in H3a is more pronounced for NSOEs than for SOEs.
Research design
Sample and data
We base our sample selection on all of the firms listed on the Shanghai and Shenzhen Stock Exchanges during 2008-2011. As explained earlier, we restrict our sample to begin in 2008 to circumvent the influence of the SSSR on cash holdings (Chen et al., 2012) . We collect the business affiliation data manually from the annual reports of the listed firms. Following He et al. (2013), we identify a firm's group affiliation in each year based on whether its ultimate controller has more than one listed firm in that year.
4 Fig. 3 demonstrates the proportion of group-affiliated firms over our sample period. On average, group-affiliated firms account for 50% of all of the listed firms. This proportion is higher than that in a study by He et al. (2013) , who find it to be slightly above 30% in 2006. The difference arises mainly due to the acceleration of mergers and acquisitions in China in recent years, which has resulted in a growing number of group affiliates. In addition, as shown in Fig. 3 , there is a dramatic decrease in the proportion of group-affiliated firms in 2011, although the number of affiliated firms stays almost the same as that in previous years. This drop is driven by a sharp increase in the number of listed firms following the launch of China's Growth Enterprise Board. Our analyses call for a separation of SOEs and NSOEs. We identify an SOE (NSOE) based on whether its ultimate controller is a state asset management bureau or other government-related unit. We retrieve the information related to ultimate controllers from the CCER Sinofin Database. Finally, we download the financial and accounting data used in our analyses from the China Security Markets and Accounting Research (CSMAR) database. Table 1 Panel A summarizes the sample selection process. Of the 8629 initial firm-year observations, we remove 651 observations that are listed for less than 1 year. In addition, we eliminate 147 firm-year observa- tions from the financial sector and 1198 firm-year observations with insufficient data for our study. The final sample consists of 6633 firm-year observations. Table 1 Panel B presents the yearly distribution of the sample. The numbers of both group-affiliated and unaffiliated firms increase gradually across the years. In particular, a significant increase is observed in the number of unaffiliated firms, from 789 in 2010 to 1089 in 2011. This further explains why the proportion of affiliated firms decreases significantly in 2011, as demonstrated in Fig. 3 . Table 1 Panel C presents the industry distribution of observations, where the industries are based on the classifications of the China Securities Regulatory Commission (CSRC). Equipment manufacturing constitutes the largest share with 1121 observations, 581 of which are affiliated with business groups. Other manufacturing is the smallest sector with 34 observations, only 4 of which are group affiliated.
Model specification
We examine the association between cash and business groups based on the framework implemented by Opler et al. (1999) , variants of which have been used to test several issues related to cash holdings (e.g., Ozkan and Ozkan, 2004; Fritz Foley et al., 2007; Harford et al., 2008) . We estimate the following equation:
where for firm i in year t CASH refers to cash and cash equivalents divided by net assets, i.e., total assets minus cash and cash equivalents; GROUP is a dummy variable that equals one if the firm is group affiliated and zero otherwise; LIQ refers to working capital minus cash and cash equivalents divided by total assets; SIZE is the natural logarithm of total assets; Q is the market value of total assets divided by the book value of total assets; LEV refers to total liabilities divided by total assets; CF refers to operating cash flow scaled by total assets; CAPEX refers to capital expenditure divided by total assets; DIV is the ratio of cash dividends to earnings; and CONCEN is the share proportion of the largest shareholder divided by the share proportion of the second largest shareholder. If H1 is supported and business group affiliates hold less cash than unaffiliated firms, then we should observe that a 1 is significantly negative. Table 2 presents the variable definitions.
To test H2, which states that the effect of business groups on cash holdings is more pronounced for NSOEs than for SOEs, we estimate Eq. (1) for the NSOE and SOE subsamples, respectively. If H2 is true, then we expect that the coefficient of GROUP is greater for the NSOE subsample. In addition, we test whether the difference between the GROUP coefficients for the two groups is statistically significant.
To test whether the relationship between group affiliation and cash is amplified in times of tight monetary policy as hypothesized in H3a, we adopt a difference-in-difference approach by including a policy dummy (POLICY) and an interaction term between POLICY and GROUP in Eq. (1). The regression model is thus expressed as follows:
where POLICY is an indicator variable equal to one if the observation occurs during a period of tight monetary policy (i.e., 2010-2011) and zero otherwise (i.e., 2008-2009) . H3a is supported if b 3 is significantly negative. To further test H3b, we estimate Eq. (2) separately for the NSOE and SOE subsamples. We expect that b 3 is significantly more negative for NSOEs. Table 3 reports the descriptive statistics and univariate test results for both the unaffiliated (in Panel A) and affiliated (in Panel B) firms. All of the variables except the dummy variables are winsorized at the 1st and 99th percentiles. The average cash-to-assets ratios of the unaffiliated and affiliated samples are 0.300 and 0.221, respectively, which are higher than the respective values of 0.145 and 0.176 found by He et al. (2013) . The difference arises partly due to the different sample periods we examine.
Empirical findings
Summary statistics
5 Another important observation is that unaffiliated firms hold greater cash reserves on their balance sheets than their affiliated peers at both the mean and median levels, lending initial support to H1. This pattern is more evident during the period of tight monetary policy (i.e., 2010-2011). As seen in Panel C, the difference in CASH between the two subsamples is statistically significant at the 1% level over 2010-2011 but insignificant over 2008-2009 . This finding is consistent with H3a.
Turning to the statistics for the control variables, on average, group-affiliated firms have higher levels of size, leverage, cash flow, capital expenditure, dividend payments and ownership concentration and lower liquidity and Tobin's Q than unaffiliated firms. However, the significance of the differences varies across the years. Table 4 presents the Pearson correlation matrix. As expected, GROUP is significantly negatively correlated with CASH, suggesting that group-affiliated firms tend to hold less cash than their unaffiliated counterparts. This is once again consistent with H1. In addition, CASH is significantly positively correlated with liquidity, The variables are defined as follows: CASH is calculated as cash and cash equivalents/(total assets À cash and cash equivalents). LIQ is calculated as (working capital À cash and cash equivalents)/total assets. SIZE is the natural logarithm of total assets. Q is defined as the market value of total assets/book value of total assets. LEV is total liabilities/total assets. CASHFLOW is operating cash flow/total assets. CAPEX is capital expenditures/total assets. Dividend (DIV) is measured as the ratio of cash dividends to earnings. CONCEN is the share proportion of the largest shareholder/share proportion of the second largest shareholder. Diff shows the difference in means between the two subsamples. P-value shows the pvalues of tests for the equality of means. All of the variables except for the dummy variables are winsorized at the 1% and 99% levels. Tobin's Q, cash flow and dividends, and negatively correlated with firm size, leverage, capital expenditure and ownership concentration. This indicates that these control variables are important in explaining a firm's cash policy and should therefore be included in multivariate analyses. Finally, the correlation coefficients of the main variables are less than 0.7, suggesting that multicollinearity should not be a concern in this study (Lind et al., 2002) . Table 5 presents pooled OLS regressions to determine the effect of business groups on cash holdings in the first two columns. As reported in column (1), the coefficient of GROUP is significantly negative (À0.0536, t-stat = À6.65). In terms of economic interpretation, a one-standard-deviation increase in the likelihood of being group affiliated precedes a roughly 5% decrease in the cash ratio. The result is not sensitive to the inclusion of a variety of control variables (À0.0166, t-stat = À2.25) as shown in column (2). This suggests a substantial weakening in the demand for cash from affiliated firms, consistent with H1.
Pearson correlations
Test of H1
All of the control variables except for Tobin's Q significantly explain firms' cash levels. For instance, the non-cash liquidity substitute (LIQ) has a negative effect on cash. The results also show that larger firms hold larger amounts of cash, which does not lend support to the view that larger firms hold less cash because such firms are less capital constrained and more diversified. This finding suggests that other factors may explain the effect of size on cash holdings (Ozkan and Ozkan, 2004) . In addition, more leveraged (LEV) firms hold significantly less cash, a finding in line with the notion that firms with a higher level of leverage incur higher opportunity costs of holding cash (Baskin, 1987) and/or have greater access to external finance (Ferreira and Vilela, 2004) . Furthermore, firms with a higher level of cash flow (CASHFLOW) tend to hold more cash, as internally generated funds are critical drivers of cash. Consistent with other studies (e.g., Hill et al., 2014; Locorotondo et al., 2014) , the coefficient of capital expenditure (CAPEX) is negative and that of dividends (DIV) is positive. Finally, ownership concentration (CONCEN) is negatively associated with cash holdings, a finding consistent with the view that the presence of strong controllers may lead to a reduction in agency costs, which in turn implies that firms with strong controllers have lower cash reserves.
The preceding results estimated from the OLS regressions provide support for H1, which states that groupaffiliated firms hold less cash than their unaffiliated peers. However, as suggested by Khanna (2000) , OLS regressions may suffer from severe self-selection bias in this case, as group affiliation may be endogenously selected based on unobserved firm characteristics, leading to a bias in the coefficient estimates. In an effort to address the potential selection bias issue, we implement a variant of the Heckman two-stage approach: the treatment effect model. 6 In the first stage, we estimate a logit model for group affiliation on a bunch of variables that are likely to influence a firm's decision to become affiliated with a given group. Apart from the control variables in the preceding OLS regressions, we include some other variables in the first-stage regression: fixed asset ratio (FIX), return on assets (ROA), asset growth rate (GROWTH), lagged affiliation status (L_GROUP) and firm age (AGE). We then include the hazard ratio (HAZARD) based on the logistic regression in the first stage with CASH as the dependent variable. Controlling for potential selection bias does not weaken our main results, as shown in column (4). For instance, the coefficient of GROUP remains negative and statistically significant (À0.019, t-stat = À2.33). Furthermore, the coefficient of the hazard ratio (HAZARD) is positive but insignificant (0.006, t-stat = 0.82), implying that selection bias may not be a concern in our study. Table 6 presents the results of subsample analyses of the group-cash relationship. The results in column (2) pertain to the NSOE subsample, and column (3) reports the results for the SOE subsample. The coefficient of 6 Although the dependent variable is only observed for a subset of sample participants in the Heckman two-stage model, it is observed for both the treated and untreated subsamples in the treatment effect model (Guo and Fraser, 2010) . In our study, both affiliated and unaffiliated samples are observable. In such cases, the treatment effect model is more appropriate than the Heckman two-stage model for capturing potential self-selection bias.
Test of H2
7 Untabulated results suggest that our main findings also remain unaffected when a propensity score matching approach is adopted. CASH is calculated as cash and cash equivalents/(total assets À cash and cash equivalents). GROUP is a dummy variable that equals one if the firm is group affiliated and zero otherwise. LIQ is calculated as (working capital À cash and cash equivalents)/total assets. SIZE is the natural logarithm of total assets. Q is defined as the market value of total assets/book value of total assets. LEV is total liabilities/total assets. CASHFLOW is operating cash flow/total assets. CAPEX is capital expenditures/total assets. Dividend (DIV) is measured as the ratio of cash dividends to earnings. CONCEN is the share proportion of the largest shareholder/share proportion of the second largest shareholder. All of the variables except for the dummy variables are winsorized at the 1% and 99% levels. GROUP is negative and significant at the 5% level among NSOEs (À0.0326, t-stat = -2.19), but significantly positive among SOEs (0.0206, t-stat = 1.92). The results provide evidence that the former firms are being propped up to a lesser extent by government support and therefore have a greater precautionary motive than the latter firms. In other words, the benefits of affiliating with a business group appear to be greater for NSOEs. Meanwhile, group affiliation magnifies the free-cash-flow problem for SOEs, in which managers' private interests diverge from the interests of the firms they manage.
Further comparison of the coefficient of GROUP suggests a significant difference between the two groups (p-value = 0.001). Taken together, these results support H2, suggesting that although group affiliation significantly decreases the cash holdings of firms with greater precautionary motives, the effect is moderated by the state ownership of listed firms.
Test of H3a and H3b
Table 7 presents the results for the effect of monetary policy on the association between group affiliation and cash balances. To perform a difference-in-difference estimation, we estimate Eq. (2), in which POLICY Table 5 Effect of business groups on cash holdings. This table presents regression results of the effect of business groups on cash holdings for the full sample. The variables are defined as follows: CASH is calculated as cash and cash equivalents/(total assets À cash and cash equivalents). GROUP is a dummy variable that equals one if the firm is group affiliated and zero otherwise. LIQ is calculated as (working capital À cash and cash equivalents)/total assets. SIZE is the natural logarithm of total assets. Q is defined as the market value of total assets/book value of total assets. LEV is total liabilities/total assets. CASHFLOW is operating cash flow/total assets. CAPEX is capital expenditures/total assets. DIV is measured as the ratio of cash dividends to earnings. CONCEN is the share proportion of the largest shareholder/share proportion of the second largest shareholder. FIX is measured as fixed assets/total assets. ROA is measured as net income/total assets. GROWTH is measured as the growth rate of total assets. AGE is the number of years since the firm's inception. L_GROUP is the lagged term of GROUP. HAZARD is the hazard ratio calculated from the first stage. All of the variables except for the dummy variables are winsorized at the 1% and 99% levels. The numbers reported in parentheses are heteroskedasticity corrected t-statistics. is a dummy variable equal to one if the observation occurs during a period of tight monetary policy (i.e., 2010-2011) and zero otherwise (i.e., 2008-2009) . The coefficient of interest is the interaction between group affiliation and tight monetary policy (GROUP * POLICY). Supporting H3a, column (1) shows that the grouppolicy interaction is negative and significant at the 1% level, indicating that the moderating role of the group on cash reserves is more noticeable during a period of tight monetary policy. Columns (2) and (3) report the relationships for NSOEs and SOEs, respectively. In line with our expectation as stated in H3b, we find that the coefficient of GROUP * POLICY is negative and significant at the 5% level for NSOEs (À0.0716, t-stat = -2.50) but insignificant for SOEs (À0.0275, t-stat = À1.36). The difference is also statistically significant (p-value = 0.008). This indicates that the effect of group affiliation on cash balances during periods of tight monetary policy is confined to firms with an innate disadvantage in acquiring external financing. Another important observation is that during periods of relatively loose monetary policy, group-affiliated SOEs (0.034, t-stat = 2.74) tend to hold economically and statistically more cash than affiliated NSOEs (0.0059, t-stat = 0.27). The difference in the coefficient of GROUP is significant at the 5% level. The results suggest that SOEs suffer from more severe agency problems than NSOEs, which causes the corporate cash holdings of the former firms to deviate from the level needed for operational and investment purposes (Chen et al., 2012) .
OLS
Further analyses
The preceding results show that business group affiliates hold lower cash reserves than their unaffiliated peers. Our interpretation of these results is that group affiliation can improve affiliates' access to both internal and external capital markets, consistent with the precautionary motive explanation for holding cash. To gain further insight into the mechanism by which group affiliations alleviate the capital constraints of affiliates, we Table 6 Effect of business groups and state ownership on cash holdings. This table presents regression results of the effect of business groups on cash holdings for the non-state-owned (NSOE) and state-owned (SOE) subsamples, respectively. The variables are defined as follows: CASH is calculated as cash and cash equivalents/(total assets À cash and cash equivalents). GROUP is a dummy variable that equals one if the firm is group affiliated and zero otherwise. LIQ is calculated as (working capital À cash and cash equivalents)/total assets. SIZE is the natural logarithm of total assets. Q is defined as the market value of total assets/book value of total assets. LEV is total liabilities/total assets. CASHFLOW is operating cash flow/total assets. CAPEX is capital expenditures/total assets. DIV is measured as the ratio of cash dividends to earnings. CONCEN is the share proportion of the largest shareholder/share proportion of the second largest shareholder. All of the variables except for the dummy variables are winsorized at the 1% and 99% levels. The numbers reported in parentheses are heteroskedasticity corrected t-statistics. The numbers reported in brackets are p-values comparing the coefficients between the two subsamples. 2555 * Indicate significant difference at the 10% level (two-sided). ** Indicate significant difference at the 5% level (two-sided). *** Indicate significant difference at the 1% level (two-sided).
conduct several additional analyses of the role of group affiliations in facilitating internal financing (relatedparty transactions) and external financing (debt capacity) and lowering financial constraints (investment-cashflow sensitivity). In addition, we examine whether business groups help to decrease the investment inefficiency induced by the free-cash-flow problem.
Business group and related-party transactions
Drawing on internal market theory (Leff, 1978) , business groups benefit affiliated firms by forming efficient group-wide internal labor and capital markets. To provide direct evidence of the veracity of this argument, we examine the association between group affiliation and internal financing while paying particular attention to related-party transactions (RPT), which are prevalent in China (e.g., Keister, 1998) . The CSRC mandates that all Chinese listed firms disclose such transactions in their financial reporting, which enables us to investigate the internal resource flows within a business group. These transactions mainly include inter-corporate lending and loan guarantees; internal purchases and sales of goods or assets; and leases. To capture the intra-group related-party transactions, we exclude those not occurring between members of the same business group. We employ a Tobit regression as follows:
where for firm i and year t RPT is the value of intra-group related-party transactions divided by total assets, GROUP is a dummy variable that equals one if the firm is affiliated with a group and zero otherwise, SIZE is Table 7 Effect of tight monetary policy on the group-cash relation. This table shows how the effect of business groups and state ownership on the cash holdings is influenced by exogenous monetary policy. The variables are defined as follows: CASH is calculated as cash and cash equivalents/(total assets À cash and cash equivalents). GROUP is a dummy variable that equals one if the firm is group affiliated and zero otherwise. POLICY is a dummy variable that equals one if the firm is under a tight monetary policy (i.e., 2010-2011) and zero otherwise. LIQ is calculated as (working capital À cash and cash equivalents)/total assets. SIZE is the natural logarithm of total assets. Q is defined as the market value of total assets/book value of total assets. LEV is total liabilities/total assets. CASHFLOW is operating cash flow/total assets. CAPEX is capital expenditures/total assets. DIV is measured as the ratio of cash dividends to earnings. CONCEN is the share proportion of the largest shareholder/share proportion of the second largest shareholder. All of the variables except for the dummy variables are winsorized at the 1% and 99% levels. The numbers reported in parentheses are heteroskedasticity corrected t-statistics. The numbers reported in brackets are p-values comparing the coefficients between SOEs and NSOEs. ** Indicate significant difference at the 5% level (two-sided). *** Indicate significant difference at the 1% level (two-sided).
CASH
the natural logarithm of total assets, LEV refers to total liabilities divided by total assets and GROWTH is the growth rate of total assets. We also control for year and industry fixed effects. Table 8 presents the results. Consistent with Jia et al. (2013) , we document a positive and significant association between GROUP and RPT (0.043, t-stat = 17.32). According to an economic interpretation, a onestandard-deviation increase in group affiliation results in a 4.3% increase in the amount of related-party transactions within a group. Turning to split-sample analysis, as reported in columns (2) and (3), the effect of group affiliation on related-party transactions is more pronounced for NSOEs (0.031, t-stat = 6.40) than for SOEs (0.021, t-stat = 5.94). The coefficient of GROUP differs significantly between the two groups (p-value = 0.000). This lends further support to our main finding that business groups play a greater role in decreasing cash balances for NSOEs.
Business groups and debt capacity
In addition to facilitating the internal capital markets, business groups can improve the debt-bearing capacity of affiliates (e.g., Chang and Hong, 2000; Manos et al., 2007) . To confirm our conjecture, we estimate the following pooled OLS regression:
where for firm i and year t LEV is a proxy for debt capacity. To enhance the robustness of our analysis, we use two measures for LEV: LEV1, which is calculated as total liabilities (i.e., short-term loans plus long-term loans) divided by the book value of total assets, and LEV2, which is calculated as total liabilities divided by the market value of total assets. All of the other variables are as defined previously expect for TA, which refers to tangible assets divided by total assets. Table 9 presents the results.
As shown in column (1), the coefficient of GROUP is positive and significant at the 1% level (0.0223, t-stat = 4.39). This indicates that a one-standard-deviation increase in group affiliation leads to a 2.23% increase in loans from debt markets. When it comes to split-sample analysis, as shown in columns (2) and (3), the positive effect of group affiliation on debt capacity occurs for NSOEs (0.030, t-stat = 2.79) but not Table 8 Do affiliated firms have more related party transactions within the groups? This table presents Tobit regression results of the effect of business groups on related party transactions within the groups. The dependent variable is related party transactions, measured by the amount of related party transactions within a group divided by total assets. The other variables are defined as follows: GROUP is a dummy variable that equals one if the firm is group affiliated and zero otherwise. SIZE is the natural logarithm of total assets. LEV is total liabilities/total assets. GROWTH is the growth rate of total assets. All of the variables except for the dummy variables are winsorized at the 1% and 99% levels. The numbers reported in parentheses are heteroskedasticity corrected t-statistics. The numbers reported in brackets are p-values comparing the coefficients between SOEs and NSOEs.
Related party transactions ** Indicate significant difference at the 5% level (two-sided). *** Indicate significant difference at the 1% level (two-sided). for SOEs (À0.007, t-stat = À0.91). As expected, the difference in the GROUP coefficient is significant at the 5% level (p-value = 0.033). The results are not sensitive to the use of the alternative measure for the dependent variable, as observed in columns (4)-(6). The results offer an extra explanation of the positive association between business groups and corporate cash holdings.
Business group and investment-cash-flow sensitivity
The previous results consistently suggest that group affiliations decrease a firm's reliance on precautionary cash holdings. The question that naturally arises is whether group-affiliated firms face less financial constraints than their unaffiliated peers. He et al. (2013) find a negative association between group affiliation and financial constraints, proxied by investment-cash-flow sensitivity. However, their study focuses on an earlier period than ours (i.e., 1998-2006) . Given the rapid development of China's economy and the structural change in the stock markets following the SSSR, a further investigation of the effect of business groups on financial constraints in recent years is merited. Following Almeida and Campello (2007) , we estimate the following equation:
where all of the variables are as defined previously. The main variable of interest is GROUP * CASHFLOW.
The results for the full sample are shown in columns (1) and (2) of Table 10 . Without considering the variation between the group-affiliated and unaffiliated firms, Chinese listed firms exhibit a high level of financial constraints on average, as the coefficient of CASHFLOW is positive and significant at the 1% level. When we include the business group variable (GROUP) and an interaction term between GROUP and CASHFLOW, we find that group-affiliated firms have a lower level of capital constraints than the unaffiliated firms. For example, the coefficient of GROUP * CASHFLOW is significantly negative (À0.111, t-stat = À1.83). This Table 10 Do affiliated firms suffer less from capital constraints? This table presents OLS regression results of the effect of business groups on investment-cash flow sensitivity. The variables are defined as follows: CAPEX is capital expenditures/total assets. CASHFLOW is operating cash flow/total assets. GROUP is a dummy variable that equals one if the firm is group affiliated and zero otherwise. SIZE is the natural logarithm of total assets. Q is defined as the market value of total assets/book value of total assets. LEV is total liabilities/total assets. ROA is measured as net income/total assets. All of the variables except for the dummy variables are winsorized at the 1% and 99% levels. The numbers reported in brackets are p-values comparing the coefficients between SOEs and NSOEs. The numbers reported in parentheses are heteroskedasticity corrected t-statistics.
CAPEX
Full sample NSOEs SOEs Table 3 Panel B) . Taken together, our findings suggest that, on average, group affiliations help to decrease the financial constraints facing listed firms.
Columns (3) and (4) report the subsample analysis results. The coefficient of GROUP * CASHFLOW is significantly negative for NSOEs (À0.228, t-stat = À2.78) but insignificant for SOEs (0.033, t-stat = 1.25). The difference in the coefficient is also significant at the 1% level (p-value = 0.000). The results support the view that the marginal effect of group affiliation is greater for firms that have more difficulty acquiring external financing.
Business groups and overinvestment
Thus far it is apparent that group affiliates hold less cash due to the existence of an internal capital market. A more intriguing question is whether business groups mitigate or exacerbate the free-cash-flow problem. In this section, we examine the effect of group affiliation on overinvestment, which is the most likely consequence of retaining free cash flows (e.g., Lang and Litzenberger, 1989; Richardson, 2006) .
We estimate the following equation based on the framework adopted by Richardson (2006) :
þ a 2 LEV i;tÀ1 þ a 3 GROWTH i;tÀ1 þ a 4 RET i;tÀ1 þ a 5 AGE i;tÀ1 þ a 6 CASH i;tÀ1 þ a 7 INVEST i;tÀ1 þ e i;t ð6Þ
where INVEST is measured as investment expenditure divided by total assets. RET is the accumulative return, calculated based on monthly returns of the year. The fitted value of Eq. (6) is the normal level of investment and the residual is the abnormal investment estimate. Positive residuals correspond with overinvestment (OVERINVEST). Table 11 Do group affiliations decrease overinvestment? This table presents OLS regression results of the effect of business groups on overinvestment. The variables are defined as follows: OVERINVEST is the positive residual estimated from Eq. (6). GROUP is a dummy variable that equals one if the firm is group affiliated and zero otherwise. ROA is measured as net income/total assets. FCF refers to free cash flow, calculated as (operating cash flow À normal investment expenditure)/total assets. TUNNEL refers to other receivables divided by total assets. MINO is minority equity/total equity. PAY is the natural log of the sum of the three highest paid executives' compensations. TOP is the percentage of shares held by the largest shareholder. BSIZE is the number of directors on the board. INDEP is the number of independent directors on the board. All of the variables except for the dummy variables are winsorized at the 1% and 99% levels. The numbers reported in parentheses are heteroskedasticity corrected t-statistics. The numbers reported in brackets are p-values comparing the coefficients between SOEs and NSOEs.
OVERINVEST
(1) 
where FCF is free cash flow, calculated as operating cash flow minus the normal investment expenditure divided by total assets. TUNNEL refers to other receivables divided by total assets. MINO is calculated as minority equity divided by total equity. PAY is the natural log of executive pay, measured as the sum of the three highest paid executives' compensation. TOP is measured as the percentage of shares held by the largest shareholder. BSIZE is the number of directors on the board. INDEP is the number of independent directors on the board. As Table 11 shows, group affiliation decreases overinvestment on average. Moreover, this effect is more conspicuous among NSOEs (coefficient = À0.008, t-stat = À3.384) than SOEs (coefficient = À0.000, t-stat = À0.065). These results suggest that business groups have a positive role in decreasing the freecash-flow problem, especially for those who experience a greater reduction in cash holdings due to moderated precautionary motives.
Conclusion
Although considerable attention has been paid to the question of why business groups exist, focusing solely on either the ''tunneling" or ''propping up" functions of business groups fails to fully capture the complexity and nuance of the question. This study seeks to achieve a better understanding of the role of business groups by investigating the relationship between group affiliation and cash holdings in a transitional economy characterized by weak investor protection and difficulties in obtaining external financing.
The results show that group affiliation significantly decreases cash holdings. This supports the ''propping up" explanation that business groups allow the formation of internal capital markets, which alleviates the free-cashflow problem associated with the tunneling function. However, this benefit is moderated by state ownership, which is associated with higher agency costs. In addition, the effect is more prominent when the financial market is less liquid as a result of tight monetary policy. Finally, in exploring the manner in which business groups affect firms' decisions to hold cash, we find that group affiliation facilitates related-party transactions, improves debt capacity and decreases investment-cash-flow sensitivity and overinvestment. Furthermore, the effects are more pronounced among NSOEs, which are propped up by the government to a lesser extent.
This study bridges the business group and cash holding literatures. However, additional research is warranted to explore areas such as the dynamic cash holdings of group-affiliated and unaffiliated firms. In particular, studies must determine how SOEs adjust their cash policies when they are privatized. Furthermore, a growing literature shows that the cash holdings of unaffiliated firms serve as a buffer against underinvestment associated with financing frictions. Whether the internal capital market can prevent group affiliates from underinvesting is another topic for future research. Finally, the comparison of the group-cash relationship across countries may also yield new insights.
